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 DRUG-ASSISTED INTUBATION IN THE PREHOSPITAL SETTING

(RESOURCE DOCUMENT TO NAEMSP POSITION STATEMENT)
Henry E. Wang, MD, MPH Daniel P. Davis, MD, Robert E. O’Connor, MD,

Robert M. Domeier, MD

INTRODUCTION

Drug-assisted intubation (DAI) de-
notes the use of pharmacologic
agents to facilitate endotracheal in-
tubation (ETI). DAI encompasses
rapid-sequence intubation (RSI—
the use of neuromuscular block-
ing (NMB) with or without seda-
tive agents to rapidly facilitate
ETI) and sedation-facilitated intu-
bation (the use of sedative or anes-
thetic induction agents to facilitate
ETI), among other techniques.1−7

The prior version of this resource
document provided recommenda-
tions for prehospital RSI only. The
scope of the current version focuses
primarily on prehospital RSI but
also provides selected guidance for
sedation-facilitated ETI and other
forms of DAI. The general stan-
dards and principles articulated in

Received December 6, 2005 from the Depart-
ment of Emergency Medicine, University of
Pittsburgh School of Medicine, Pittsburgh,
Pennsylvania (HEW); Department of Emer-
gency Medicine, University of California,
San Diego, San Diego, California (DPD);
Department of Emergency Medicine, Chris-
tiana Care Health System, Newark, Delaware
(REO); and the Department of Emergency
Medicine, St. Joseph Mercy Hospital, Ann
Arbor, Michigan (RMD). Revision received
December 20, 2005; accepted for publication
December 20, 2005.

Address correspondence to: Henry E. Wang,
MD, MPH, Assistant Professor, Department
of Emergency Medicine, 230 McKee Place,
Suite 400, Pittsburgh, PA 15213. e-mail:
<wanghe@upmc.edu>

The authors would like to acknowledge
the members of the NAEMSP Standards
and Practices Committee for their review
and comments to this resource document.
Dr. Wang is supported by Clinical Scientist
Development Award K08-HS013628 from
the Agency for Healthcare Research and
Quality.

doi:10.1080/10903120500541506

this document apply to all forms of
DAI.

HISTORY OF PREHOSPITAL

RSI
Reports of paramedic ETI in the pre-
hospital setting date to 1975.8,9 En-
dotracheal intubation of the awake
or unrelaxed prehospital patient has
been recognized as a difficult proce-
dure because of the presence of in-
tact protective airway reflexes.10−12

Sedation-facilitated intubation and
nasotracheal intubation have been
proposed for these patients in both
prehospital and in-hospital settings
but with mixed results.6,7,13−15

“Rapid-sequence induction” was
first described by Stept and Safar as
a method for minimizing the risk
of regurgitation and aspiration dur-
ing the anesthetic induction of an
operating room patient with a full
stomach.16 Rapid-sequence intuba-
tion (RSI) evolved in Emergency
Medicine as a concise version of
the anesthesia technique, using neu-
romuscular blocking (NMB) agents
to facilitate the rapid intubation of
awake or inadequately relaxed pa-
tients during the course of emer-
gency care. RSI has been used in
the prehospital setting in the United
States for almost 20 years.3 A survey
in 1998 described prehospital NMB
use in 29 of 50 states (58%), with the
majority reserving the technique for
air medical systems.17

PRIOR SCIENTIFIC DATA

DESCRIBING PREHOSPITAL

RSI
A range of studies describes pre-
hospital RSI, citing success rates
up to 100% and few reported
complications.3,18−36 In the most no-

table series, Wayne and Friedland
described 1,657 prehospital RSI uses
by a ground paramedic service over
a 20-year period.21

While these studies suggest that
prehospital RSI is “safe and ef-
fective,” it is important to recog-
nize that they contain significant
limitations:

• These findings originate from sin-
gle, small EMS services and can-
not be generalized to all EMS
services.

• Most of these studies occurred
on air medical services where
personnel received specialized
training.

• These studies focused on suc-
cess rates as the primary outcome
measure. Few studies have de-
scribed the physiologic response,
adverse events, errors or out-
comes (mortality or neurological
outcome) associated with prehos-
pital RSI.

As a whole, these studies only
support the feasibility of prehospi-
tal RSI; that is, whether RSI can be
performed in the prehospital set-
ting. These studies do not delineate
the safety of the procedure (i.e., “Is
the technique free of adverse events
and errors?”), the effectiveness of
the procedure (i.e., “What is the ef-
fect on patient survival and neuro-
logical outcome?”), or whether pre-
hospital RSI can be implemented on
a large scale. Of these studies, only
a single case series has specifically
described adverse events from pre-
hospital RSI.37

RECENT DATA DESCRIBING

PREHOSPITAL RSI
The most important recent ob-
servations regarding prehospital
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RSI originate from the San Diego
Paramedic RSI Trial.22,38−41 This
four-year effort evaluated the
effectiveness of large-scale im-
plementation of prehospital RSI
among multiple ground and air-
based paramedic services. The
trial included patients with severe
traumatic brain injury (TBI) and
a Glasgow Coma Scale (GCS)
≤8 who could not be intubated
using conventional orotracheal
techniques. The protocol included
pre-oxygenation, sedation us-
ing midazolam, paralysis using
succinylcholine, and allowed a
maximum of three ETI attempts
(defined as insertion of the laryn-
goscope blade into the mouth). The
Combitube (The Kendall Company,
Mansfield, Massachusetts) was
used as a rescue device. Rescuers
used both qualitative and quantita-
tive capnometry to confirm ET tube
placement.

In the trial successful intubation
was achieved in 84% of patients,
with Combitube insertion success-
ful in an additional 14%. A for-
mal outcomes analysis used 3-to-
1 historical non-intubated controls
matched by age, gender, mecha-
nism of injury, trauma center, In-
jury Severity Score (ISS), and Abbre-
viated Injury Scores (AIS) for each
body system (Head, Face, Chest,
Abdomen, Extremities, and Skin).
Overall mortality was higher in the
RSI cohort (31.8% vs. 23.7%; ad-
justed OR = 2.0; 95% CI 1.4, 2.8;
p < 0.001), with a corresponding
decrease in good neurological out-
comes (46.0% vs. 55.4%; adjusted
OR = 0.5; 95% CI 0.4, 0.8; p < 0.001).

The leaders of the trial attributed
the results to two critical factors.
First, data from downloaded con-
tinuous pulse-oximetry devices in-
dicated a high incidence of oxygen
desaturation during RSI. Many of
these desaturations were associated
with concurrent bradycardia. Of
note, the paramedics did not appear
to be aware of these occurrences, as
the intubations were characterized
as “easy” in most of these cases.

Secondly, high incidences of hy-
perventilation (ETCO2 <30 mmHg)

and severe hyperventilation
(ETCO2 <25 mmHg) were ob-
served. These events were asso-
ciated with decreased survival.
Patients undergoing RSI by ground
paramedics but transported to the
hospital by helicopter were the
only subgroup in which improved
outcomes were observed. This
observation was attributed to flight
nurses’ experience with the use of
capnometry to guide ventilation.
In fact, arrival hyperventilation
occurred less frequently in air
medical patients, both with and
without capnometry.

The San Diego Paramedic RSI
Trial provided several important
perspectives regarding prehospital
RSI. The study showed that isolated
strategies aimed at improving ETI
success (i.e., RSI) did not lead to
improved outcomes. Unanticipated
adverse events observed during RSI
efforts may have offset any poten-
tial clinical benefit. The provision
of initial and ongoing training was
difficult throughout the Trial. De-
spite prior knowledge of the detri-
mental effects of hyperventilation
on TBI, “accidental” hyperventila-
tion occurred frequently after pre-
hospital RSI. Finally, the identifica-
tion of significant adverse events
affirmed the importance of continu-
ous physiologic monitoring for pre-
hospital RSI.

Two analyses conducted since the
San Diego Paramedic RSI Trial ar-
rived at slightly different conclu-
sions regarding patient outcome,
but these studies evaluated a dif-
ferent scientific question. In a retro-
spective analysis, Bulger, et. al. ob-
served slightly improved outcomes
for TBI patients undergoing RSI
by paramedics and flight nurses
over conventional ETI, adjusting for
CPR status, shock, age, Injury Sever-
ity Score, and GCS.42 In a before-
and-after study of TBI patients,
Domeier, et. al. similarly found that
outcomes were improved for 101
prehospital RSI patients compared
with 80 matched historical intu-
bated controls.43 The Bulger and
Domeier studies used convention-
ally intubated controls and thus

evaluated the incremental effect of
RSI over conventional ETI. In con-
trast, the San Diego Trial used non-
intubated controls and thus evalu-
ated the overall benefit of ETI (via
RSI) over non-ETI airway strategies.
These are different—albeit equally
important—questions.

The current literature do not
clearly indicate whether prehospital
RSI is beneficial or harmful. How-
ever, these studies affirm that pre-
hospital RSI is a difficult and com-
plex procedure, contains significant
pitfalls and may interact with other
important aspects of patient care.
Because of its pivotal role in identi-
fying previously unrecognized ad-
verse events, errors, and system is-
sues surrounding prehospital RSI,
the results of the San Diego RSI
Trial have provided the basis for
many of the recommendations in
this resource document. We recog-
nize that additional study is nec-
essary to confirm the observations
from these current “best available”
data.

RECOMMENDED STANDARDS

FOR PREHOSPITAL RSI
While this section pertains primar-
ily to prehospital RSI, the same
standards and principles apply to
sedation-facilitated ETI and other
forms of DAI.

System Need for
Prehospital RSI

EMS services should examine their
airway management and response
characteristics to determine the
merits of implementing an RSI pro-
gram. Most (up to 70%) prehospi-
tal ETI occur on cardiac arrests.44,45

Non-arrest ETI comprise approxi-
mately 30–50% of prehospital ETI,
and of this subset prehospital RSI
will occur on only the fraction
with intact airway reflexes (for ex-
ample, head injury or pulmonary
edema). Thus, only a small percent-
age of an agency’s total ETI will
potentially require RSI. Air medical
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or specialty transport services may
observe higher numbers. Medical
directors should assess the pro-
jected total number of RSI as well
as the number of procedures per
paramedic. While optimal RSI-per-
service or RSI-per-paramedic ratios
have not been defined, RSI program
initiation may not be merited where
these figures are small.

Services should also consider
transport times to receiving Emer-
gency Departments. Prehospital
RSI often requires additional scene
time and may not be justified for
EMS services with short transport
times to receiving Emergency De-
partments. While there are cur-
rently no formal data defining ap-
propriate transport times for RSI
systems, prehospital RSI likely has
a more meaningful role when there
are extended transport times.

Procedural Experience and
Training Recommendations

There is strong consensus that res-
cuers who perform prehospital RSI
must have exceptional basic ETI
skills, ideally at a level compara-
ble with physicians. Experts agree
that RSI education should incorpo-
rate a period of focused initial train-
ing followed by frequent continu-
ing training. Rescuers who do not
acquire regular clinical experience
with RSI or ETI must have access
to frequent supplemental training.
Many—if not most—EMS agencies
will not be able to provide adequate
training and procedural experience
to maintain rescuers at this level of
ETI expertise.

Several themes regarding train-
ing emerge from the existing pre-
hospital RSI literature. First, the ac-
tual clinical use of RSI use may be
far lower than predicted. In the San
Diego Trial, most paramedics per-
formed prehospital RSI less than
once per year, and non-familiarity
with the procedure appeared to lead
to increased medication errors by
the end of the Trial. Therefore, inten-
sive continuing training must sup-
plement clinical experience.

The approach to baseline (initial)
and continuing training for pre-
hospital RSI is an area of contro-
versy, particularly with regards to
the need for supplemental ETI/RSI
training using live operating room
(OR) patients. While not supported
by scientific evidence, many experts
believe that the “feel” and man-
agement of the pharmacologically-
paralyzed airway can only be
learned and appreciated on live
patients, preferably in the con-
trolled OR setting. Studies that
describe successful RSI programs
have generally incorporated base-
line and continuing ETI/RSI train-
ing in the OR.21,34,43 In the Wayne
study, paramedics who did not
meet minimum clinical ETI stan-
dards (12 ETI per year initially, four
ETI per year after three years of
experience) were required to ac-
quire supplemental ETI experience
in the OR.21 Many directors of es-
tablished prehospital RSI programs
credit baseline and continued OR
training as key elements of their
success.

In contrast, some experts note that
operating room (OR) training time
is difficult and often impossible to
obtain for many EMS services. In
addition, if poorly mentored, these
experiences may have little educa-
tional value. OR training may also
be less meaningful for individu-
als with a substantial pre-existing
ETI skill base. In light of these
considerations, many EMS services
have used mannequins exclusively
for baseline and continuing RSI
training.22,43 This approach may be
reasonable where paramedics have
(1) a strong preexisting ETI/RSI
skill base, and (2) frequent clinical
experience with ETI or RSI.

Some experts also identify the
need for critical airway manage-
ment decision-making skills. Res-
cuers must be able to recognize and
manage prehospital RSI scenarios
that involve severe airway injury,
physiologic compromise, logistical
barriers or failed RSI efforts. Since
these scenarios cannot be recreated
using live operating room patients,

mannequins or human simulators
may provide the ideal setting for re-
hearsing these situations.

The current consensus recom-
mendation is that the ideal prepa-
ration for prehospital RSI should
incorporate:

1. Formal Didactic Training. Res-
cuers must be receive formal
instruction regarding the tech-
nique, indications and con-
traindications of RSI, the effects
and side effects of RSI pharma-
cology, recognition of difficult
airway scenarios, and the ap-
plication of rescue airway tech-
niques in the event of failed RSI.
Rescuers must receive training
in critical airway management
decision making.

2. Acquisition of Baseline (Initial)
ETI/RSI Skill. Rescuers per-
forming prehospital RSI must
be possess excellent basic ETI
skills, achieved through either
prior clinical (prehospital or in-
hospital) or controlled OR ex-
perience on live patients. Res-
cuers with less prior live ETI
experience may benefit from
a period of supplemental OR
or in-hospital training prior
to performing prehospital RSI.
Some experts recommend that
all rescuers (including those
with substantial prior ETI skill
or experience) undergo con-
trolled OR training to gain
familiarity with the manage-
ment of the pharmacologically-
paralyzed airway. Initial experi-
ence with RSI should be closely
supervised.

3. Maintenance of ETI/RSI Skills on a
Continuing Basis. Rescuers must
receive frequent intensive di-
dactic and clinical training to
maintain ETI and RSI skills.
Rescuers should perform RSI or
ETI on a frequent basis. Individ-
uals who do not perform ETI or
RSI frequently may benefit from
additional live (OR or other in-
hospital) experience. In selected
settings, mannequin or human
simulator-based training may
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provide a viable alternative to
OR training.

It may be reasonable to limit RSI
to a select group of rescuers within
an EMS service who are able to
attain these standards. The rela-
tive effectiveness of OR-based and
mannequin/simulator-based train-
ing merit additional scientific study.

Recommended Monitoring
Equipment

The San Diego RSI Trial highlighted
that critical events such as desat-
uration and bradycardia may oc-
cur during prehospital RSI. Services
performing prehospital RSI must
use cardiac monitors incorporating
continuous monitoring and record-
ing of heart rate and rhythm, oxy-
gen saturation, and end-tidal car-
bon dioxide before, during and after
attempted ETI.

Confirmation and continuous re-
confirmation of proper ET tube
placement are essential after pre-
hospital ETI and may be particu-
larly difficult in pharmacologically
paralyzed prehospital patients. A
prior NAEMSP position statement
recommends the use of multi-
ple methods for tube placement
confirmation.46

We strongly recommend the ad-
ditional use of continuous digi-
tal or (preferably) waveform end-
tidal carbon dioxide detection for
prehospital RSI. Digital capnom-
etry and waveform capnography
are currently considered the most
accurate methods for confirming
ET tube placement in perfusing
patients.47−50 These are also the
only techniques currently avail-
able for continuously confirming
endotracheal tube placement. The
San Diego RSI Trial suggested
that waveform capnography may
also help to facilitate controlled
ventilation.51 Most experts favor
waveform devices because they are
easier to interpret in the context of
prehospital care.

While colorimetric detectors may
be used for initial identification of

ET tube location, these devices are
less useful for continuous confirma-
tion and are less accurate in hypop-
erfusing patients.52−56 Esophageal
detector devices similarly may be
useful for initial tube placement
confirmation but may be less useful
during later phases.49,57−60

Oversight and Quality
Assurance

Prehospital RSI programs must re-
ceive medical direction from physi-
cians who have substantial clinical
experience with RSI. Medical direc-
tors should be involved with all as-
pects of an RSI program, including
program and protocol design, train-
ing (baseline and continuing) and
quality assurance.

Systems utilizing RSI must have
an intensive quality assurance pro-
gram to help assess and maintain
the quality of RSI performance. Per-
formance review should encompass
both concurrent and retrospective
methods. Systems utilizing RSI
should utilize database tracking
of all ETI in conformance with
the NAEMSP recommended data
elements for prehospital airway
management.61

Service directors often use intu-
bation success rates to characterize
the performance of prehospital ETI
or RSI. However, the San Diego RSI
Trial highlighted that other mea-
sures provide important insights
regarding the manner of RSI per-
formance and may be equally im-
portant indicators of RSI quality.39

We recommended that prehospi-
tal RSI programs identify, at min-
imum, the following events and
measures:

• Successful RSI (both first attempt
and overall)—defined as success-
ful placement of the endotracheal
tube.

• Measures and observations from
tube placement confirmation
efforts.

• Successful rescue airway place-
ment.

• Oxygen desaturation.

• Dysrhythmias, including brady-
cardia and cardiac arrest.

• Hypotension.
• Episodes of hyperventilation.

The San Diego RSI Trial highlighted
that patient in-hospital outcome can
be impacted by prehospital RSI
practices.38 Also, certain RSI com-
plications may not be evident un-
til evaluation in the receiving Emer-
gency Department; for example,
tube misplacement or airway in-
jury. EMS services should endeavor
to obtain information regarding
inpatient course, complications and
outcome (survival to admission,
survival to discharge, neurologi-
cal outcome) after prehospital RSI.
Complex risk adjustment is neces-
sary to relate prehospital RSI to pre-
dicted outcome and may be difficult
to perform with small sample sizes.
However, unadjusted outcomes in-
formation can be useful for identi-
fying systematic patterns related to
RSI performance.

RECOMMENDED METHODS

FOR RSI
While this section pertains primar-
ily to prehospital RSI, with the ex-
ception of the use of NMB agents,
the same standards and principles
apply to sedation-facilitated and
other forms of DAI.

The purpose of this section is to
highlight issues specific to the ap-
plication of RSI in the prehospi-
tal setting. This section does not
prescribe a specific method or ap-
proach to prehospital RSI. The con-
vention of the “six P’s” (preparation
and positioning, preoxygenation,
pretreatment, sedation and paraly-
sis, perform laryngoscopy, confirm
position, and post-intubation treat-
ment) is used due to its wide recog-
nition. Individual systems should
develop protocols that conform to
existing system needs or require-
ments. In addition, since differ-
ent patients may present in clinical
scenarios that preclude the use of
certain elements of RSI, it may be
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necessary to modify RSI measures
on a rare individual basis.

Clinical Indications for
Prehospital RSI

In both prehospital and in-hospital
settings, clinicians generally use RSI
on patients who require urgent or
emergent ETI but show evidence of
incomplete airway relaxation, mak-
ing conditions for conventional oro-
tracheal intubation suboptimal.

Because of the nature and limita-
tions of prior data, specific clinical
or disease state indications for pre-
hospital RSI are currently not de-
fined. Prior studies of outcome after
RSI have focused on traumatic brain
injured (TBI) patients. There are no
data delineating the benefit of pre-
hospital RSI for patients with other
traumatic or medical conditions.
Protocols often specify ETI/RSI for
a Glasgow Coma Scale (GCS) score
<8, but there are no data demon-
strating the benefit of ETI or RSI for
this subset. In fact, current analy-
ses suggest worsened outcomes for
these subgroups.42,43 While intuba-
tion is often performed in response
to hypoxia, it is not known whether
early ETI or RSI reverses the impact
of this pre-existing condition.41 In-
tubation is often performed to pre-
vent aspiration, but these events
may occur prior to the arrival of
prehospital personnel and thus may
not be preventable with early ETI or
RSI.62

Generally accepted contraindica-
tions to prehospital RSI include sit-
uations where the technique cannot
be preformed in a reasonably safe
manner, for example:

• Entrapped patient with inade-
quate access to patient and air-
way;

• Unstable or dangerous environ-
ment;

• The absence of qualified person-
nel or appropriate equipment.

• Patients with relative contraindi-
cations to RSI pharmacologic
agents.

Depending on operator skill and
clinical circumstances, RSI may not
be appropriate in selected patients
with difficult airway anatomy;
for example, stridor, severe facial
trauma, small mouth, short neck, or
morbid obesity, among others.

RSI is not intended for patients
who are uncooperative or intoxi-
cated but have no clinical indica-
tion for urgent or emergent endo-
tracheal intubation. However, there
may be isolated situations were
pharmacologic paralysis and air-
way control are necessary to en-
sure the safety of prehospital care
providers.

There are only limited data de-
scribing the use of prehospital RSI
on the pediatric population. Indi-
vidual systems should determine
whether pediatric patients should
be included in a prehospital RSI
program.

Finally, there may be situations
where optimization of other treat-
ments may obviate the need for
ETI/RSI; for example, the use of
continuous positive airway pres-
sure (CPAP) in patients with pul-
monary edema, or use of nalox-
one for victims of opiate overdose,
among others.63−66

Positioning and Preparation

Providers should place and posi-
tion the patient in as controlled an
environment as possible. Patients
should not receive RSI in unstable
environments where there are haz-
ards to patient or provider or where
rescuers cannot adequately moni-
tor the patient. Certain situations
may dictate placing the patient in-
side an ambulance or other suitably
protected environment prior to ini-
tiating RSI.

Preoxygenation

Providers customarily use a non-
rebreather mask or bag-valve-mask
ventilation to provide up to five
minutes of pre-oxygenation prior
to RSI.1 This practice theoretically
compensates for potential desatura-
tion during laryngoscopy.67−70

While we recommend this prac-
tice for prehospital RSI, current data
offer mixed perspectives of this
practice. In the San Diego RSI Trial
desaturation occurred frequently
despite the use of pre-oxygenation.
This observation highlights that the
pre-oxygenation of critically ill pre-
hospital patients may not afford
the same margin of safety as with
operating room patients.39 Experts
also note that overaggressive pre-
oxygenation by positive pressure
ventilation (e.g., BVM) may lead to
inadvertent gastric insufflation, in-
creasing the risk of vomiting dur-
ing laryngoscopy. Additional study
is necessary to identify optimal pre-
oxygenation strategies specific to
the prehospital setting.

Providers often apply cricoid
pressure (Sellick’s maneuver) to
minimize gastric distention and
risk of aspiration during pre-
oxygenation and laryngoscopy.71

While we recommend the applica-
tion of cricoid pressure, we note
that there are presently no data
to support the effectiveness of this
technique during prehospital air-
way management.

Pretreatment

Many RSI regimens use pretreatm-
ent with selected intravenous phar-
macologic agents to attenuate phys-
iologic response to RSI drugs and
laryngoscopy. There are currently
no scientific data supporting these
practices in the prehospital setting.
Since the application of these inter-
ventions in the prehospital setting
may delay the overall course of air-
way management, it may be accept-
able to exclude these steps when
performing prehospital RSI.

Lidocaine theoretically blunts in-
tracranial pressure (ICP) response
to laryngoscopy in the setting of
TBI. The primary data supporting
this practice originate from operat-
ing room patients and demonstrate
equivocal findings.72−76 There are
no data supporting the use of lido-
caine in acute ED or prehospital air-
way management.
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A “priming” dose of a non-
depolarizing NMB agent theoret-
ically blunts rises in ICP from
succinylcholine fasciculations in
suspected TBI. There are currently
no data indicating that succinyl-
choline-associated ICP rises are
harmful.77−82 While atropine is
commonly used in pediatric RSI
cases to offset bradycardia associ-
ated with NMB agents, the data sup-
porting this practice in emergency
settings is equivocal.83−86 There are
currently no data examining this
practice in the setting of prehos-
pital RSI. Because succinylcholine
may cause bradycardia in any age
group, some clinicians pretreat with
atropine prior to repeat doses of suc-
cinylcholine.

Sedation and Paralysis

A primary goal of RSI is to achieve
rapid deep sedation and paralysis
while minimizing physiologic re-
sponse. Prehospital RSI should uti-
lize agents that accomplish rapid,
deep sedation of short duration
with minimal hemodynamic effects.
Etomidate is currently the only drug
that meets this profile, and thus it
is the most suitable sedation agent
for prehospital RSI.87 The clinical
significance of adrenal suppression
from a single induction dose of eto-
midate remains unclear.88,89

While clinicians have used
sodium thiopental for ED RSI,
this agent causes hypotension and
therefore is not recommended for
prehospital RSI. ED clinicians often
use Ketamine for RSI of status
asthmaticus patients because of its
brochodilating properties. While
ketamine is likely a safe drug for
prehospital RSI use, there are no
currently data evaluating this ap-
plication in the prehospital setting.
Ketamine can increase ICP and
may be harmful in the setting of
TBI, which represents a significant
fraction of patients potentially
receiving prehospital RSI.

Benzodiazepines are not ideal for
prehospital RSI. These agents are
slow in onset, have widely variable

dose-response effects, and cause
significant hypotension in patients
receiving prehospital RSI.90 Opioids
are also not ideal for prehospital RSI
for similar reasons.

Paralysis for prehospital RSI
should be accomplished using a
rapid-acting, short-duration NMB
agent. Currently, the only agent that
fits this profile is succinylcholine,
which has an onset within 60–90 sec-
onds and duration of only 7 min-
utes. The potential side-effects of
succinylcholine are likely of min-
imal concern in the prehospital
setting.1 Succinylcholine may cause
hyperkalemia in burn patients, but
this effect occurs in patients with
burns that are over 24–48 hours old;
EMS handles mostly acutely injured
burn patients.91,92 Succinylcholine
may increase ICP in head injured
patients, but there are no data de-
scribing this effect or its clinical sig-
nificance from acute emergency air-
way management.80,81,93

In the event of failed RSI, restora-
tion of the patient’s native air-
way reflexes may play a sig-
nificant role in “rescue” airway
management; the short duration
of succinylcholine (7 minutes) is
ideal for this situation. Other NMB
agents such as vecuronium, rocuro-
nium and pancuronium have longer
durations of action (20–45 min-
utes) that do not afford a simi-
lar margin of safety. These agents
should be reserved for long-term
paralysis after successful ET tube
placement.

Some experts note that in some
patients, oxygenation status is so
poor prior to RSI that the use of a
short vs. long-acting paralytic is of
no consequence. However, in con-
trast to in-hospital RSI, prehospital
RSI occurs in the uncontrolled field
environment where there are few
therapeutic options and no “back-
up” resources available. Prehospital
RSI may fail in small but significant
fractions of patients.94 In the face
of failed RSI, rapid restoration of
spontaneous respirations may pro-
vide vital additional time for se-
lecting and executing subsequent

actions. While additional prehospi-
tal data are needed, we currently
favor the use of primarily short-
acting NMB agents for prehospital
RSI.

Pediatric practitioners often use
vecuronium or rocuronium instead
of succinylcholine for pediatric RSI.
This practice is based upon op-
erating room reports of malig-
nant hyperthermia occurring when
succinylcholine is administered to
patients with unrecognized neu-
romuscular conditions (for exam-
ple, Duchenne and Becker muscu-
lar dystrophy).95 There are currently
no data describing the incidence
of unrecognized neuromuscular
myopathies in pediatric patients
receiving emergency (ED or prehos-
pital) prehospital airway manage-
ment. The use of alternatives to suc-
cinylcholine may be reasonable for
specialty pediatric transport teams
that handle a wider range of pedi-
atric cases.

Laryngoscopy and
Placement of
Endotracheal Tube

Rescuers should use direct oro-
tracheal visualization for prehos-
pital RSI. Nasotracheal approaches
should not be used with RSI. The
San Diego RSI Trial confirmed
that desaturation and bradycar-
dia may occur during prolonged
laryngoscopy.39 Thus, intubation at-
tempts should be limited to 30–
45 seconds or if oxygen saturation
drops below 90% or baseline. Efforts
at RSI should cease and alternate
airway methods pursued if intuba-
tion is not successful by the third
attempt. Alternative methods may
be considered sooner that the third
attempt if significant difficulties are
encountered during earlier efforts.

Postintubation

As described previously, rescuers
must confirm endotracheal tube
placement after RSI by redun-
dant methods, including the use of
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capnometry. We recommend wave-
form capnography over other dig-
ital and colorimetric capnometry.
Systems utilizing RSI should have
access to medications for both pro-
longed sedation and paralysis after
successful intubation such as ben-
zodiazepines (e.g., midazolam, lo-
razepam, diazepam) and medium-
and long-acting NMB agents (e.g.,
cisatracurium, vecuronium, pan-
curonium, rocuronium).

Failed Intubation

Systems using RSI must have a
protocol and equipment available
for addressing failed intubation and
the inability to ventilate. All RSI
providers must be skilled in BVM
ventilation and at least one of the
following types of rescue airway
devices: Combitube (Kendall Com-
pany, Mansfield, Massachusetts),
or Laryngeal Mask Airway (LMA
North America, San Diego, CA).
Medical directors may consider
other similar airway devices. Med-
ical directors should also consider
training RSI providers to utilize
needle cricothyroidotomy (transtra-
cheal jet ventilation) or surgical
cricothyroidotomy.

There are considerable data
supporting the use of Com-
bitubes in the prehospital setting
and after failed RSI.40,96,97 Data
on LMA are more limited but
are supportive.97−99 Prehospital
cricothyroidotomy (both needle
and open techniques) is widely
taught but used infrequently.100,101

Recent reports suggest that sig-
nificant morbidity and mortality
can result when surgical airway
techniques are attempted by in-
experienced operators.37 While
selected cases may necessitate the
use of surgical airway techniques,
we recommend that services do not
rely upon these methods as the sole
rescue airway technique.

Additional Considerations

Drug calculation and administra-
tion errors are possible given

the complexity of the prehospi-
tal environment.102 It is reason-
able to minimize the number of
drug agents carried for prehospi-
tal RSI. For example, the combina-
tion of etomidate, succinylcholine,
midazolam and vecuronium (the
latter agents for post-RSI sedation
and paralysis) may be adequate
for the vast majority prehospital
RSI. To simplify drug dosing, ser-
vices may elect to use weight-
range dosing; for example, the San
Diego RSI Trial successfully used a
“small/medium/large” scheme for
estimating drug dosages.22

Precise ventilatory control may
be important after prehospital RSI.
Both hypo- and hyperventilation
have been linked to adverse out-
come in a range of prehospital
subsets.41,103,104 Feedback from dig-
ital and waveform capnography
may be useful for preventing these
events.51

OTHER FORMS OF

DRUG-ASSISTED INTUBATION

As an alternative to RSI, many EMS
services use sedation-facilitated in-
tubation. This technique denotes
the single or combination use of
benzodiazepines, opioids, or induc-
tion agents to facilitate ETI, with-
out the use of neuromuscular block-
ing agents.4−7,105,106 This technique
is widely used because these agents
are commonly carried by EMS ser-
vices for other applications. Many
clinicians assume that ETI using
these agents is safer than with neu-
romuscular blockade. However, the
limited data describing these tech-
niques highlight significant con-
cerns; specifically, resulting subop-
timal intubating conditions and the
strong potential for clinically signif-
icant hypotension.

The only evaluations of prehos-
pital benzodiazepine-facilitated ETI
involve intravenous midazolam.
These efforts demonstrate subop-
timal ETI success rates (Dickinson
et al. 85%; Wang et al. 67.5%).6,7

A major concern regarding mida-
zolam and other benzodiazepines

is the risk of hypotension, espe-
cially when used on critically ill
patients in the dosages needed to
achieve intubating conditions. In
the San Diego RSI Trial, Davis et
al. found that midazolam caused
clinically significant hypotension.90

Lower dosages may limit these ef-
fects but at the expense of op-
timized intubating conditions. As
discussed previously for RSI, ben-
zodiazepines have relatively slow
and unpredictable dose-response
effects and thus may not be
ideal for facilitating prehospital
ETI.

As with benzodiazepines, opioids
have slow and unpredictable onset
and can cause significant hypoten-
sion. We therefore do not recom-
mend the use of opioids for facilitat-
ing prehospital ETI. Because of the
potentiated risk of hypotension in
critically ill patients, we also do not
recommend combinations of benzo-
diazepines and opioids to facilitate
ETI (for example, diazepam and
morphine).

Etomidate has been proposed
as an appealing induction agent
for sedation-facilitated intubation
because of its favorable hemody-
namic profile and profound in-
duction/deep sedative effect. Pi-
lot studies have evaluated the use
of etomidate as a sole induction
agent for facilitating prehospital
ETI.4,5,15,18 Ironically, selected se-
ries have found ETI success rates
no better than with midazolam.
A nonrandomized Delaware series
found no difference in ETI suc-
cess between etomidate (83%), mi-
dazolam (83%) or their combination
(85%).106 Preliminary results from
a recent Pennsylvania randomized
controlled trial of etomidate vs. mi-
dazolam found no difference in pre-
hospital ETI success rates (82% vs.
75%) between these agents.105

While etomidate can cause clini-
cally significant myoclonus, which
may adversely impact airway man-
agement efforts, the frequency and
effect of these events on prehospital
airway management have not been
evaluated.107 Adnet et al. suggest
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lower myoclonus and higher ETI
success rates with the combina-
tion of midazolam and etomidate.15

There are only limited evalua-
tions of other induction agents
for prehospital sedation-facilitated
intubation.15,18

Finally, some services use topi-
cal anesthetics to facilitate ETI, but
there are currently no data support-
ing the safety or effectiveness of
this technique in the prehospital set-
ting. Optimized intubating condi-
tions and adequate control of phys-
iologic response are unlikely with
this technique.

Recommended Standards
for Sedation-Facilitated ETI
and Other Forms of DAI

Services utilizing sedation-
facilitated ETI should apply
the same system-level safeguards,
training, monitoring and quality
assurance measures as those rec-
ommended for prehospital RSI. The
availability of sedative agents does
not denote system qualification
to perform sedation-facilitated
ETI. EMS personnel must be
specifically prepared to utilize
these agents in the context of airway
management.

With regard to specific drug
agents, the consensus recommen-
dation is that benzodiazepines and
opioids (individually or in combi-
nation) are not ideal for facilitating
prehospital ETI. Induction agents
such as etomidate show theoretical
promise for facilitating prehospital
ETI but merit additional study. Ad-
ditional data are needed to clarify
the appropriate agents or combina-
tions of agents for this application.
ETI facilitated by topical anesthesia
is not recommended.

CONCLUSION

Properly trained and prepared EMS
rescuers may use DAI to facilitate
ETI in selected patients. Current
scientific evidence do not identify
clear morbidity or mortality ben-

efits from these techniques. These
methods may also lead to increased
harm. EMS services electing to use
DAI in clinical practice should ad-
here to the clinical, educational and
system standards recommended for
these techniques.
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